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or roof which comprise a number 
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and an inner plate-like element with 
a filler layer received therebetween, 
wherein the outer plate-like element 
of at least some sandwich panels 
carries a photovoltaic layer which is 
connected to an electrical system by 
connecting lines. 
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BUILDING WITH SANDWICH PANELS 

The invention relates to a building with a number 
of outside walls such as a frontage or roof which 
comprise a number of sandwich panels. Each sandwich 
p&nel comprises an outer and an inner plate-like element 
5 with a filler layer received therebetween. Such a 
sandwich panel has a supporting function in this 
frontage or this roof . 

Buildings which are provided in outside walls with 
sandwich panels are generally known. Such a construction 
10 is frequently applied in office buildings in particular. 
With the present trend toward a greater 
environmental awareness, and in particular a greater 
energy awareness, buildings are designed nowadays with 
explicit attention to the energy requirement. 
15 In this respect the invention has for its object to 

provide a building of the type specified in the preamble 
which is embodied in particularly energy- saving manner. 

This object is achieved according to the invention 
in that the outer plate-like element of at least some 
20 sandwich panels carries a photovoltaic layer which is 
connected to an electrical system by connecting lines. 
In this manner the large sandwich panelled areas are 
used effectively to generate photovoltaic electricity. 
According to a preferred embodiment the outer 
25 plate-like element is transparent and the photovoltaic 
layer is arranged on the side of this plate-like element 
directed toward the filler layer. The light herein 
passes through the outer plate-like element and falls 
onto the photovoltaic layer arranged on the inner side 
30 thereof. This layer is therefore well protected against 
damage and deterioration due to unfavourable weather 
conditions and for instance damage during cleaning of an 
outside wall . 

According to a further development the measure of 
35 claim 3 is applied. This decorative effect can be 
obtained by arranging the photovoltaic layer in a 
decorative pattern. This pattern can form a part of a 
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pattern extending over a number of adjacent sandwich 
panels. 

Another suitable embodiment is one wherein the 
photovoltaic layer is arranged in a decorative colour. 
5 The frontage or the roof can thus be given a desired 
appropriate colour. 

' According to a favourable further development the 
photovoltaic layer is a layer of vapour-deposited 
amorphous silicon. In contrast to a crystalline layer, 
10 such a layer has a homogenous appearance and is thus 
very suitable for decorative purposes. 

The building according to the invention can further 
comprise a number of sandwich panels with an outer 
plate-like element which is free of a photovoltaic 
15 layer. In this case only those sandwich panels having a 
suitable lighting are provided with an outer plate -like 
element with photovoltaic layer. 

In this case the sandwich panels with a 
photovoltaic layer and those without a photovoltaic 
20 layer are preferably further provided with the same 
dimensions, and the outer plate-like elements thereof 
conprise the same material. The outward difference in 
these panels can hereby be very limited, so that the 
outside wall in question can be given the desired 
25 architectural appearance without this imposing 
limitations on the use of sandwich panels with 
photovoltaic layer . 

The sandwich panels for the building according to 
the invention can further be varied with a view to 
30 desired architectural or decorative effects. According 
to a further favourable development the sandwich panels 
without a photovoltaic layer can thus comprise a metal 
outer plate-like element. Sandwich panels with a glass 
outer layer, whether or not they are provided with a 
35 photovoltaic layer, can in this manner be alternated 
with sandwich- panels with a metal outer plate-like 
element . 

In addition to the above stated advantages, the use 
of a photovoltaic layer of vapour-deposited amorphous 
40 silicon has the advantage that the output of a thus 
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manufactured solar panel is not dependent on the 
temperature, or hardly so. When the photovoltaic layer 
of vapour -deposited amorphous silicon is arranged on the 
inner side of the outer plate- like element and the 
5 filler layer comprises thermal insulation material, the 
temperature of the photovoltaic layer can rise 
considerably in the case of direct solar irradiation. 
However, in a suitable embodiment of the photovoltaic 
layer, this does not then influence the output of 
10 electrical power. 

The invention will be further elucidated in the 
following description with reference to the annexed 
figures . 

Figure 1 shows a perspective view of a building 

15 according to the invention. 

Figure 2 shows a partly broken-away perspective 
view according to arrow II in figure 1. 

The building '2 shown in figure 1 comprises a number 
of outside walls two frontages of which can be seen in 

20 the figure. Each of these frontages comprises a number 
of sandwich panels 3 which, as figure 2 shows in more 
detail, comprise an outer plate-like member 12 and an 
inner plate-like member 11. A filler layer 16 is 
received between these plate-like elements 11, 12. Both 

25 plate-like members 11 and 12 are thin compared to filler 
layer 16. These are completely glued over their whole 
surface to the intermediate layer which has the 
structural function of fixing the two plate -like members 
at a mutual distance and exchanging between the plate- 

30 like members shearing forces caused by load. Sandwich 
panels 3 can therefore readily absorb loads on the 
construction. In order to obtain a strong supporting 
construction element, profiles are incorporated in the 
edges of the panel which simultaneously serve for 

35 mounting of the panels in the building structure. 

According to the invention the outer plate-like 
element 12 is provided with a photovoltaic layer. 

In the preferred embodiment shown here, the outer 
plate-like element 12 is a transparent sheet of glass 13 

40 which is provided on its side directed toward filler 
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layer 16 with photovoltaic layer 14. This photovoltaic 
layer 14 is connected to an electrical system by means 
of a schematically designated connecting line 15. 
Because sandwich panels 3 are provided with this 
5 photovoltaic layer 14 they form solar panels which, when 
light falls thereon, generate electricity which can be 
used in the building 2 itself or which, after suitable 
conversion, can be supplied to the mains electricity 
grid. 

0 Particularly because the photovoltaic layer 14 is 

vapour-deposited onto the sheet of glass 13, it is 
possible to arrange this layer in a decorative pattern. 
Graphic images 4 or lettering 5 can thus be integrated 
into the panels so that the outside walls remain 

5 completely flat in appearance and yet provide the 
desired information. 

In addition to sandwich panels 3 with a 
photovoltaic layer 14 the building 2 likewise comprises 
window panes 6 which have the same dimensions as the 

0 sandwich panels and are therefore integrated into the 

surface of the outside wall. As shown in figure 2, these 
window panes are double glazed and arranged in a 
suitable window profile 15 which fits into the pattern 
of the sandwich panels. 

5 As noted above, sandwich panels 3 are provided on 

their outer edge with an edge profile assembled from an 
edge profile 18 and an edge profile 19 which are 
mutually connected by plastic elements 20 in order to 
prevent the formation of thermal bridges. 

0 These profile parts 18, 19 are formed such that 

connecting profile parts 26 can be fastened thereto by 
means of screws 27. These connecting profile parts 26 
are alternately arranged on two adjacent sandwich panels 
and each- secured using screws 28 in a profile 29 which 

5 is fixedly connected to an upright beam 10. It will be 
apparent that upright beams 10 are placed at 
intermediate distances corresponding to the horizontal 
dimension of the sandwich panels. 

For finishing and protection purposes rubber seals 

0 31 are received in the gaps between the adjacent 



WO 02/39505 



PCT/NL01/00809 



5 

sandwich panels. These rubber seals are arranged in a 
snap profile 3 0 which can be snapped fixedly onto 
connecting profile parts 26 after fitting of the 
sandwich panels. The horizontal gaps are finished in 

5 corresponding manner with rubber seals 31 which are 
arranged on profiles 32, which are screwed to the 
underside of the relevant sandwich panels 3. 

It is noted that the invention is not limited to 
the embodiments shown in the figures. In addition to 

0 sandwich panels with a photovoltaic layer, sandwich 

panels without photovoltaic layer can also be applied in 
a building such as building 2. These may differ little 
or not at all from each other in appearance, so that the 
sandwich panels acting as solar panel are applied in 

5 economic manner only at locations where they can catch 
sufficient light to enable economic use thereof. 

Since in the preferred embodiment the photovoltaic 
layer 14 is arranged on the inner side of the sheets of 
glass 12, this layer is very well protected against 

0 damage which could for instance occur during cleaning of 
the outside wall. Photovoltaic layer 14 is preferably a 
vapour -deposited amorphous silicon layer. This provides 
the sandwich panels with an attractive appearance which, 
as noted above, can also be used to form graphic images 

5 as shown in figure 1 by a suitable decorative embodiment 
of the vapour-deposited layer. 

The invention is however not limited to the use of 
vapour-deposited silicon layers on the inner side of a 
outer. glass panel, but photovoltaic layers can also be 

0 provided which are arranged against the outer surface of 
the sandwich panels. 

All such variations are deemed as falling within 
the scope of the appended claims. 
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CLAIMS 

1. Building with a number of outside walls such as 
a frontage or roof which comprise a number of sandwich 
panels, wherein each sandwich panel comprises an outer 
and an inner plate-like element with a filler layer 

5 received therebetween, wherein the outer plate- like 
element of at least some sandwich panels carries a 
photovoltaic layer which is connected to an electrical 
system by connecting lines. 

2. Building as claimed in claim 1, wherein the 
10 outer plate-like element is transparent and the 

photovoltaic layer is arranged on the side of this 
plate- like element directed toward the filler layer. 

3- Building as claimed in claim 1 or 2 , wherein the 
photovoltaic layer is arranged such that it has a 
15 decorative effect. 

4. Building as claimed in claim 3, wherein the 
photovoltaic layer is arranged in a decorative pattern. 

5. Building as claimed in claim 3, wherein the 
photovoltaic layer is arranged in a decorative colour. 

20 6. Building as claimed in any of the foregoing 

claims, wherein the photovoltaic layer comprises a layer 
of vapour-deposited amorphous silicon. 

7. Building as claimed in claim 6, wherein the 
filler layer comprises thermal insulation material. 

25 8 . Building as claimed in any of the foregoing 

claims, further comprising a number of sandwich panels 
with an outer plate-like element which is free of a 
pho t o vo 1 1 a i c 1 aye r . 

9. Building as claimed in claim 8, wherein the 
30 sandwich panels with a photovoltaic layer and those 

without a photovoltaic layer have the same dimensions, 
and the outer plate-like elements thereof comprise the 
same material . 

10. Building as claimed in claim 8 or 9, wherein 
35 the sandwich panels without a photovoltaic layer 

comprise a metal outer plate-like element. 
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11. Sandwich panel for a building as claimed in any 
of the foregoing claims. 
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